Anthrax lethal factor cleaves the N-terminus of MAPKKS and induces tyrosine/threonine phosphorylation of MAPKS in cultured macrophages
The lethal toxin (LeTx) of Bacillus anthracis is the major virulence factor responsible for the death of infected animals and for cytolysis of cultured macrophages. Its catalytic component, LF, contains the characteristic zinc-binding motif of metalloproteases, it binds zinc and indirect evidence suggests that this hydrolytic activity is essential for LeTx cytotoxicity (Limpel et al. 1994; Kochi et al. 1994). To identify substrates of LF, we have used the yeast two-hybrid system, employing an LF inactive mutant as bait. This approach has led to the identification of the MAP kinase kinases (MAPKKs) Mek1 and Mek2 as proteins capable of specific interaction with LF. LF cleaves Mek1 and Mek2 within their N-terminus in vitro and in vivo, hydrolysing a Pro8-Ile9 and a Pro10-Arg11 peptide bond in Mek1 and Mek2, respectively (Vitale et al. 1998), similarly to that found with a different approach by Duesbery et al. (1998). The removal of the amino terminus of MAPKKs eliminates the 'docking site' involved in the specific interaction with MAPKs and interferes with the phospho-activation of the MAPKs ERK1 and ERK2, which become phosphorylated in cultured macrophages following toxin challenge. We are currently investigating the relevance of MAPKKs cleavage for LeTx cytotoxicity and the consequences for the activity of the MAP pathway.